Ethinyl estradiol decreases acidification of rat liver endocytic vesicles.
Treatment with ethinyl estradiol is known to impair bile formation, bile acid transport and Na,K-ATPase activity, to alter receptor-mediated endocytosis and transcytosis of IgA and asialoorosomucoid and to affect membrane lipid composition and fluidity. Because appropriate sorting and trafficking of asialoorosomucoid requires adequate acidification of endocytic vesicles by a lipid-sensitive electrogenic proton pump, we examined the effects of 5 days of treatment with ethinyl estradiol (5 mg/kg body wt, subcutaneously) on acidification of early endosomes prepared from male rat livers. Littermate control animals received equal volumes of the solvent propylene glycol. Pretreatment with ethinyl estradiol reduced ATP-dependent initial rates of endosome acidification by 11% to 25% when measured in potassium medium containing 0 to 140 mmol/L chloride; these differences were significant at four of six chloride concentrations tested. The proton pumps of ethinyl estradiol and propylene glycol endosomes exhibited similar Michaelis-Menten constants for MgATP (Michaelis-Menten constant of 63 and 66 mumol/L in the absence of chloride and 101 and 126 mumol/L in the presence of chloride, respectively). Acidification of ethinyl estradiol and propylene glycol endosomes changed in the same manner when various cations or anions were substituted for potassium gluconate, although the effects of ethinyl estradiol were less marked in the absence of K+. Kinetics of inhibition for ethinyl estradiol and propylene glycol endosomes were similar for the proton pump inhibitors N-ethylmaleimide (50% inhibitory concentrations of 13.5 and 18.1 mumol/L), dicyclohexylcarbodiimide (50% inhibitory concentrations of 206 and 216 mumol/L) and bafilomycin A (50% inhibitory concentrations of 11 and 6 nmol/L). Although initial rates of acidification were slower in ethinyl estradiol endosomes, ATP-dependent steady-state vesicle interior pH was the same as that of propylene glycol endosomes over a range of chloride concentrations; this appeared to be due mainly to a trend toward decreased proton leak rates in ethinyl estradiol endosomes. Overall, ethinyl estradiol treatment modestly decreased initial rates of acidification and vesicle proton leakage, perhaps because of changes in endosome lipid composition; differences in the number, density or activation state of proton pumps; or differences in endosome geometry. Because the decrease in acidification rates was small, the effects of estrogen on the efficiency of uncoupling of endocytosed ligands such as asialoorosomucoid from their receptors in early endosomes; thus the rates of sorting and distribution of ligands remain unclear.